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(57) Abstract: Using the protein chip technology, biological samples such as sera are subjected to proteome analysis. Thus, a 
^® protein which is a human fibrinogen Of -E chain decomposition product and has a molecular weight of 5,900, a protein which is 

an apolipoprotein All decomposition product and has a molecular weight of 7,800, and a protein which is an apolipoprotein AI 
If^ decomposition product and ahs a molecular weight of 28,000, each showing an increase or a decrease with the habit of drinking, are 

newly found out. By detecting or quantifying these proteins, a liver disease in a subject such as one having a problem of drinking 

can be diagnosed at the early stage. 

g (57)Stt: :^ax-r>^':/:^7^^?y Pi?-*«fflLTito««*iti4«a)::^P7^:f-A«tt SlSttjSlcflto 

" Tii«-rSt h^-r :^U^--y>a-Effi (Fibrinogen cr-E Chain) <DiJ^»iS4ja-efcoT»^« 5,900 (DgSH. T^K 
O U^^^n-r^^An (Apolipoprotein ah) a)»«S4fl-t?fcoTiJ^*» 7.800 CDS aSfccfel/T 
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m m # 

5 &.m^m 

le^^M-cfeSo mmwm(D'^—:^—tvxmhi£i<mi^^inx\f^^(Di-i 7-gtp 
(GGT) T'fcs;^^ GGT i^m^^irm^xh. ^<Dmmfm^(Dm&^ 

20 ^-rSo 

GGT iJ:*B^i6<j;fe;^Si:UT«»0:5^«fV-^>';^7a.';>' (CDT) mmcom^^ 
\^fc^mX\-i.'li}:m'^—:^—tVX(D CDT GGT (Oyi^u::^:^>^—<D 10% 
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— >^^rz\fzymi^^ HPLc >^^^^^:J:^3t^ai-rsi^^;65Jfc$^^Tv^s„ mmm 

HbAic (Dj;5^-l^cM»<^il*^i::^^^'^i^oT^talJU5^ft5fe^lgv^^— 

5 vN-r. mm^r^i-:=—/i^(D:^\^mm-r^&i<Dm^i't lo ~ is % ^^:i§#Vj:v^^ 

200 :5"A^^;t5^^^$HSTy^3— /v^#3S<©#^E?r#x.5i. S 

h^iiK mi^^Am^^fcn^y^h^comm^mii^^^^ surface 

15 enhanced laser desorption ionization (SELDI) tM^MMA'^^^fY^B.^^ 
t>'^iiL':fny'y( ^^'^ yZf'r-^ J n i^— ^5^S Ciphergen J; 9 iB^^n. I&f 

So 

20 

■cii^^-rsff^<ojfiL^tMeSri^^i-sri!{e:^5bb;feo ^brritbb^jfiLffse 
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t^§o-C^ fc Vy ^Z^V J^^ly a-^ m. (Fibrinogen a-E Chain) 

(D'^mmm-Qthoxii^^-^ 5.900 i^ssm (5.9 kDa mwm . r^-])-^-:^^ 

=r^^^ All (Apolipoprotein All) ©^^^M^^-efcoT^^fl: 7,800 ©Mfilt 
5 (7.8 kDa Mfi^) ^ T>i^ U ^:7'n7^>r AI (Apolipoprotein AI) "efeoT^ 
28, 000(D ^ 6 J: t>' b a ® (D^^ft:T*fe o T ^ b i lllil(75ffp 

25 

El If*. Ciphergen ^<D>^nx^ :^5^5/yi^;^7"i>.SrfiJffi U SAXII '^y^'^ 
$ e> Al^^s iM^m. S-^- ^ m t 28 kDa MSK 
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(Apolipoprotein AI) ;iSjfiL^Pf d^'b^'Jr t^l^STUTV^S C ^ ;05^d^-5o 

B^^jkm<Dm^w^x-h^o x^m^bmmi^^^^BjmmK. (d 5.9 koa 

(2) 7.8 kDa m:&M(DSk^^mt^±^\^X^^^m^ii^t>ib^^o 

^-efc^o (1) 5.9 kDa m&W. (2) 7.8 kDa ^(^l^'ffi'l:^ bT*5 , 

m 2 i!}^!!?^-^ ;l ^ 131 J: «9 . l^se^dS^mtJ: J^oTteTbfc^ k i)^iz>^^^o 
04{i. SDS-PAGE leiiS 7.8 kDa MSITSlU^ 28 kDa mi^^(Dm,^W.Wi^M 

10 list*, -a-^^nfc 5.9 kDa SeK<75K»:$>5^{lta: HPLC (Dx— i5^^^i-o 

BI6{*. Ciphergen %fc(D:?'t3 7".i' ^^'^^j'lT^i^J^T'i^^^Jffi U WCXII ZfxiT^ 
:/^5/^TW%ffiV^T. -^^^tlfc 5.9 kDa ^SW^IJcM b?fcV>a#JfiL»^ 
#:<D7^— ^^J:b|5Ebfct»<0-C*fo§„ 5.9 kDa (Cf— i^^^U. IH— U 

15 fc^ibSr^UfCo 

0 7}*. a>«r(DtfctgJ|(Z)^t#A"^it#T\ Jkm^#:<^> Ciphergen ^<D-:fn=T 
4:y^iy:f-y:^'rJ>>^^m\^. wcxil y^n-7"^:^^5':/T W5|^fflv^T 5.9 kDa 

20 Il|8{*. ^^^i: VXm>^<D^&<D 5.9 kDa Meir^'^tPt5<Z5;^<ffiV\ EIA ^ 

(if^K-f ELisA fe) icj; »9Pii^^^aij^bfc^(D-efcs„ mnn 5.9 

kDa Me®<^J^^^^^l-x iiltt{*ay^$tbfcPii3fc^^^i-o 5.9 kDa 
^-fefe^S^i-. ®3fe££<^Jt#3&s;z^bn-5o -r^i:^^. ^i^^<D 5.9 kDa M&«<Z> 
EIA ^te^^:J;9^H'J5£•t?#5^:i:t^^U-CV^5„ 

25 

rcg&Kf*. t b^^yy yVa-E 0 (Fibrinogen a-E Chain) (OjimW. 



wo 2004/058966 PCT/JP2003/016600 

5 

i^T-feoT5>^*- 5,900 (Orn^M iUT 5.9 kDa ^e®i:V^5) x T^^V^^:^ 
uT'-Cly All (Apolipoprotein All) (D^MM^X-h^X^^M. 7,800 (DMB 
% (mr 7.8 kDa MS«i:V^5) *5 J;t>*TJi< y JK:7'n7"-f AI 
(Apolipoprotein AI) -CfeoT^^^ft 28,000 ©Sg® (CAT 28 kDa 
5 i:V^5) T?S)5o ::ttf)(D 5.9 kDa MSW. 7.8 kDa ®eff:feJ:tJ^ 28 kDa M 

^Sk:lei-etL^tl.OSeirtrl5&P>g-rS„ 5.9 kDa SSICfit b Fibrinogen a-E 
Chain (D^mP^X'h'O . 54 ^(DT5 ^ ^J: «9 ^OSIfe 
10 ^^"^-t 5904.2 -CfeSo 7.8 kDa aSR^t Apolipoprotein All 

mX^'O. 68 #l<^T5ymJ:'9^^5Me®"efco-r. -^et^S^r^^^i^ 7753.8 
"CfcSo 28 kDa Se^t* Apolipoprotein AI Xto'O . 243 ^OT^^^ 

J; «P :^c?^®e«T'3bo-C. 28078. 8 -CfcSo rtvblf e^Ol'x 5.9 

kDa Se«*3<ttJ^ 7.8 kDa SlS^lJloV^-C^. ^<^jk<t><^#?Ss 

XzM^'^—iJ—^W.X'^^^ -^Ifc 28 kDa Apolipoprotein AI « 

20 kDa Mfi^x 7.8 kDa ®e^^*5j:t;« 28 kDa SSKt^^ BB2?iMle::^ UfdT 5: ^ 

oT^lc^i^© 5.9 kDa ^6©, 7.8 kDa 116^*3 J;t;« 28 kDa 
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95 % }^±(Dmm^^n^mBM. j;90*L'<}i 98 % ^±(D-^mi^^wom 

T^y^Sa^J<Ol=0ilH4f*ltl^^-^^<^>':7 ^!^3lT^ -e^Hx-l^ Wilber. 
5 W. J. and Lipraan, D. J (D:^^ (Proc. Natl. Sci. USA, 80, 726-730, 1983) tillS^O 

i^m:i^m^mm.t'r^y^ h^=^T^mmi^x^mx^^o genetyx (y:7 

h^=J^Tm?tW^^^ T^jJt'firlalS^tbSeilMy^ h-X?fcoTfi^lJ:flJffiT*#5o 

:^^m(o^m^m^mm'^—:^—m&Mx-h^ 5.9 koa nsg. 7.8 koa s 

(GC) mti:i£7!>mifhfl^o 

«»^^feibT{i. u--^-^ :;t^^'{mn^mmwm^m$^ (ldi-tofms) 
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^^i^Wi^—^—MM^^^^'i^ (Surface Enhanced Laser Desorption/ 
Ionization) mn^mMMM^^Wr (SELDI-TOF MS m . Y )) y ^ 
—if — { (Matrix-Assisted Laser Desorption/Ionization) ^tr^F^M 
5 MA:^^^ (MALDI-TOF MS m) J^di if tr^?il^t?# 5„ 

m^\-is SELDI-TOF MS '&'I^IBV^-5^'^, Ciphergen X ^ ^ tlfc-:f u 

• iy:^'rJ>> II • • h^?^^^— (Ciphergen 

Biosystems, Inc) Sr^£M-t~-5 ^1 ^ >55-e# 5o ^lO^^f* SELDI (surface 
enhanced laser desorption ionization) tmnMM*i^^f^^M^^i:>'^f^Zf 

10 uT-< i^^y-:^T^ y ni^—x-h^o "to^mmi-^ wo 01/25791 a2 #is 

2001-28122 -^<^#^tc:|^bV^o SELDI-TOF MS m<Dm^. M^. ^i^^. nfi^M 

bfc^. ^ly'ifiz.mm^'^x. SELDI-TOF MS M^^^^Hir. ^m^skm^m^. 

20 ^<Df&<^M45>WfeJ; U-C«. 'e?!!^}^ ESI m (Electrospray Ionization) \Z. 

i^-^WMS^m^-h^m-fh^^o ESI :7"t3 7^T— ^^S^(dSuMSU 

(EiAife) , f^mitrnmrnm num) . 7Ty^:^^m.mm^ (latex^) . m 
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M.m^MmmmBM. MrW^ia-i, 28 kDa M^M. 7.8 kDa^eW^ 5.9 kDa S 

^m—r^l^mm-i. -tlBUfci^^^^T^ji^ll. m^it. 23 kOa 
7.8 kDa Se^s 5.9 kDa fip-^b. MeW'fe^^rfe^Jli: UTlil 

20 5o i^f^JHSf^il^ iMg~ioo mg ^ ^^^-cv^5 — ^e^};:}^ sOiig 

t ^/v;^<5'>f VO^lSfe (Nature. 256, 495. 1975) (?: J; oTtK U :3^^ W^'^ y = — 
25 /V (PEG) >I^^V^S^i:T•S!l^'a^T*#5o -fe^-iJ^-f ^yv;^^ m^gfe-^fei-J^oT 

m'^Ufcj^J!IS30^^•^-;J&-lle@^illifet■SfeL^^I^^Srjg^■rs^^-r:^y K— ^<Sr 

d^bPS#^$RfetCj;oT HAT ^*:g.tJ« HT i^^X±^\^X\^^mm^^^ Y^h 
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5 ^Si^i^^-^S ELISA '^—:^—m&Mi^)^'t^^y^^—^^i-^i^M 
^i^n — ^^il^-C^^o ^l^trL#:(^=^fii^®(-(* HRP ©ftfes T/V:* y tt*: ;^ 

}c:J:;5 ELISA ^mm^n^ ^ t-V'^—:h—mBm^fi^riKMir^mm^1^i^ 

d^'-e^l^-efe «9 . BSA ELISA fe-t?|^ffi<Z)^ V?r^#i't-?>o 

«?!J;tJ^> :*cfi0J#^S;gjSz:bytW^y K—- ^ CN-l *3j:t)« CN-2 ti\i h 5.9 

T'^-So ^^-r>^y K^-v CN-l *5j:t>* CN-2 f^. T305-8566 0 :2^IB^$^m-o < 

15 ffmM 1 T s 1 #«6 1 ^-^^ 6 ©^icff ^ifeA mmi^m^^m^m s^t^^m 

^fe-fe:/^?— (IPOD) {C^tt-etL. 15 # 12 ^ 12 BlJl^teS-^ IPOD 

PERM BP-08564 t bT, ^/c^^z^ 15 ^ 12 ^ 12 0 {J:^fe## IPOD PERM BP- 

08565 t UT^fe$m:v^§o 

v—^\tM.nmmmm\^m\'^hfh^^m. m^\s.a-mii. rpmii64o, 

20 ASFs S-clone ^.eif-eit^b. ^(D^^^m i:.y) / ^ ^—^/^^W^-^n^ir^ 

±m:^mk^ J; o -OftM ^ nyt^lc^ll^ ic: J; 5 ^ y ^ n — ± o T^^f*:^' 
O 28 kDa mBM. 7.8 kDa^fiM^fcJi 5.9 kDa mBW^m^m&ir^ ^ t^^ 
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t?#5„ Elkmx*mi^^(D 28 kDaSe^^ 7.8 kDa WB^'tltm.d kDaS6@ 

n 1 ng~100 mg/ml<Dg5fflT?3bSo 1feia^'^"^'fb¥j^'a'> T:7>f ^-t^-T— Jfe 

2 ^;^I|8^^*:. ^ 7.8 kDa igSK 2 ^WMm^. ^5.9 kDameS2^fe;^lt^ 

15 ?fe<^=»n'f K. ntf!^Af^^*(D^iiikJS-^FITC, n— ^^V, Texas Red. 
Alexa. G??fl}£<Dih^tf^. ^m^^mm^^M. ^^P> ^^CrJfe 
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sAxii z^xity-^ -^^<'^-^T ^m\^^^sfmmmmmm-^—:fy-mmW(Dm^ 

AK- =tV"fe>'b^fT^o^m^lfiL^^'^Mb. SAXII ':fx:ty'^:y 
^5/:/TW (Ciphergen Biosystems, Inc) 5|^fflV^TJ^IL^t4'<7>tf^lT^W■^^:* 
10 — ^=^ftbfCo SAXII '^yZ^ti-i Strong Anion Exchange Chip (D::LtX^^s 

(1) 

8M (SIGMA) /I % CHAPS (SIGMA) 10 i^\Z.^WiVtio 10 

m^^TT'^ofc^. 50 mM hVy^ (SIGMA) ^« (pH 9.0) {CXMlc: 10 i^^M 

V. 4.000 rpm. 5 ^m(om'Mm^Yf^nti:<^x ^(D±m^m^'9-:y^Jl- 1 V 

Xm^^^o SAXII ^-y^i^ Bloprocessor IcSf ^ttT^^UfCo Bioprocessor 
lOfct 150 (D 50 mM b y J^^W^^ (pH 9.0) =r.jl^m^ts:^f!i^ -y 

imt^m±x 5 ^r^m^^n^j^o^o 2 iH]fT?'j^o:rc#(3:^fe© 

100 mL tr^U 20 ^m^t ^ UT^5':7'^SJ^?^"^ 

25 fCo J^V^T#i^i^:/:7"yV§^l^t. 150 fiL (D 50 mM K y ^^^W?^ (pH 9.0) ^ 
JtlP;tT^^ 5 i^m^^nti:oftLo ^(Dl^ff^ 3 m^JpigU/Co 

^ 400 fiL (OM^y^X 2 |llgfe#-bx ^-2/-:^^: Bioprocessor ;d*b®t«9^b:feo 
^5/:^;6Sffcv^lfe^. PAPen (Zymed) t?^e^<D^*Urv^5:?^JK^y h Srffli^f-^ 
0. 5 mL (Z^iafOVt-fc":/®? (Ciphergen Biosystems, Inc) /50 % T-^V—h])^^ 
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(Wako) /0.5 % TFA (Wako) ^mt: 2 [Hl^bl^o i^V^^^T^ l^^-yzf 

— (Ciphergen Biosystems, Inc) KX.'O "CS^^l^lo ito 
(2) 

7^— bT-}^, SAXii :/nx'<^^5':/;?)^bJeJ.^$tbfcf-:/:7"/V(Di5' 

/l^^mmM^(DA^^(D'f—^-r^i-is 28 kDa (DS&ffi<^ l^— ^ 

10 ^tltcf)^. AUm-ti^tA,t'm^^fl^J^^^:Ltf)mmVfCo tJ^oX. CKD 28 
kDa meil^*g^fcbT. flfjii^S^lr^KffT*%Srt3as^|siJo/Co 

WCXII 7'px^^^-y:7'T W=grlBv^SJFFIiE^S^iif>^-^'-;^— 
^IJI^M^J 1 1^— WCXII -^r^y^-fl^^-y^Tiy-f 

15 (Ciphergen Biosystems, Inc) 5Sr^v^Tjfn.^'t'(^gfWf^W-^— b^o 
WCXII Weak Cation Exchange Chip <D:zfX^h^. ^i^^CDlEWM 

(1) 

20 ^-^feSo JitL?»f-V>^7V<Sr 8M (SIGMA) /I % CHAPS (SIGMA) ^^T' 10 ^ 

leiltll^UfCo 10 ^ra7K-b^50;3ffiSr=fT^.Cofc=^. 50 mM g^^-^ f y I^^i^ (SIGMA) 

(pH 6.5) \^X^\Z. 10 4,000 rpm. 5 ^^^O^'L^^^H^f^^ 

^T5feoT^<Z5±?S^#3|l51^^^:^>'^^ LTffiV^yto WCXI \ ^y:f\% Bioprocessor 
l2:^9#ftTlli^b. 150 mL © 50 mM ^) ^^W^ Y )> J^^W^Wi 

25 (pH6.5) ■^t?^}^mcfi:^1t.^y-f\zM^. igi: 5a±-e 5 ^^W^fe^^^^TJ'^o 
fco vi;^tr 2 ll]fT^^oyt^Jc3fe(D^f^i^:/:7°/w lOO ^lax* 20 

5^1^J^^*:/fco i^V^T|gr5ER1^i^7'>'^^^#^ 150 o 50 mM y^'^ 
'ry^)'^J>WmL (pH 6.5) $rJD:^T^^ 5a±"e 5 5>^^5fe^^^^TJfeof^:o :i 
(^^{'^^Ir 3 iHl^i^agUfcio ^(0%. 400 /zL (0^©7k-e 2 m^^tb. ^y^^ 
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Bioprocessor ;6=»e>^«9 ^LfCo ^y::/:0^lfeV>^^, PAPen (Zymed) "C^S^t^ 
^*bTV^§^7if 5/ h^ffl^^ 0.5 fiL (Z)ISfniy:MfV^ (Ciphergen 
Biosystems, Inc) /50 % r-^h=^h])/^ (Wako) /0.5 % TFA (Wako) 2 

5 II • • hnp<*— (Ciphergen Biosystems, Inc) KX^XM^'WLo 

ito 
(2) 

10 5,900 Da (5.9 kDa m^M) St55>^* 7.800 (7.8 kDa ^BW) (OH' 
— ^ # V ^ iJ: ^> 7b>i!)^t> -f . Ill 2 ©T>'i' = — /wttffFIS|#S#(^ A^il:# (T^t^— 

15 o-fiLo 

28 kPa m&'M:(Dm^ 

(1) SAXII >^av"-f V^^^/^^^^tCj;^!:^^^^!/^:: 28 kDa MSKieioVN-C 
FPLC Pharmacia LKB (Amersham Pharmacia Biotech AB) iCj: HiTrap Q;^7 
20 A?SrffiV>T 50 mM hV^^^^m^ (pH 9.0) . 2 ml/min ^#T-eJfiL?ti^>' 

:?^/i-%fflv>fc*tj^^tT3^&5^@6^ti-^ 28 kDa m^n^m^m—\^mmx^fco 

^•^tf 2X1^:/:7'/W^^/7T'- (0.25 M Tris-HCl (pH 6.8), 4 % SDS, 20 % 
0.01 % BPB, 10 % p-;^/^^iU^h=^^ y^—M tl : KOm^XWi 
25 -a-U. 90 °C X 2 i^fBl^SU/c^'KffiUfCo m^^^ftf^ 15-25 % 

Polyacrylamid Gradient Gel (Perfect NT Gel System Products) ^.^V^T 10 
mA T?^Toyto 

( 2 ) m 4 © >' 4 *5 J; t;^ 5 JJl^-f <t 5 Comassie- Tablet R-350 (Phast 
Gl Blue R) (Amersham Pharmacia Biotech AB) K ^ ^ Z^—Zf V VT^hzf 
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/i'—^-^\ci:oX 28 kDa ©-figtJi^-^v K^s?S^^;^^:fe.o 
(3) i^\Z.:L(D^jV<Dy<^^ V^^^ WiVX In -Gel Digestion m^Xy)^-^^ 
K^^glUfCo ISmtCfi Gel 2 lElSfe^^bfc^s 35 'C'e-Bfe h y >^v^V^ 

aufco ^icrohy7'v'^'^af->':/>'^^3^^ hplc ?fejcj;J5 3it$^b;feo 

5 TSK gel 0DS-80TS QA (TOSOH) :^ y J>>^m^^fii 0.1 % TFA t 0.09 % 

TFA 90 % T-fe b V M^^^ 1^9 h^ffi-CfeSo 

:i(Dm^nhtifc. 28 kDa m&my^^^>'h(D\H^T^ ym&n^^M\^t^o 

28 kDa Meff<OT5:y^iB2?!lfiiB>?iM©iB^J#-^3{Jl^L:feo 28 kDa mJ^M^ 
10 Apolipoprotein Al-^fe § w ^ ^d^t^d^o iTCo 

W}^^m\^x?>^mm^m^m\f^xmM\^s Apoupoprotein ai m^m^^t^ 

il^i^Xnmm^^MhTb^k^ Apolipoprotein AI jil;&S^T b■CV^fCo — r/^T^ 
15 -r V^i/l/^g^JferirCD 28 kDa (Apolipoprotein AI) ^?^Jit;i J: 

20 7.8 kPa m&^<om^ 

(1) WCXII :/nv"-r ^^'^^H^t-ctoTBtH^ttfc 7.8 kDa M&^{CoV> 
Tt> 28 kDa S&Mt^M\^ FPLC Pharmacia LKB (Amersham Pharmacia 
Biotech AB) KX HiTrap CM Sepharose FF :fy9J>>^^^^. 50 mM Ammonium 
Acetate /^^y^r—x 2 ml/min ^#T-CJfiL^i^^^:?"/^©i^3^^S^^T>5^ 5 @ 

25 6^^1-^7.8 kDa SeK^*tMT'# fc, zf^T4 l^^yZfmm^^oX 7. 8' kDa 
M ^^©mmfflJfefc >^ 7 3 :^<Sr«M^Wifelc J: «9 bfc„ ^flsjkttii SDS 

^-^tf 2xi^>'>^yw^5'7T-^ 1 : 1 (Dm^xm^v. 90 T' 2 ^mmm 

L:fe#^fflLfCo m^^ibtt 15-25 % Polyacrylamide Gradient Gel §^ffiV^-C 
10 mAtrtx-ofCo 
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(2) m4(Du^i^2:is2:Xf3\^^'i-i:^K. ^■^->^zfVVT>'hzf/i^^Pl^^ 

K^^X 7.8 kDa <Z)<4e}j:/<^^K/55^^$tl.fCo ^(75 7.8 kDa (Dm^M^^^^^ 

ic-^tp:7 7iJ^ ^(D 28 kDa m^M<omMM 3.tmm\^ 

SDS-PAGE ^n^j:<3X^^V7b>ibn&!3tir^ 7.8 kDa ^^^^ K^-^ W bX In-Gel 
5 Digestion !9 ^zf'f' h^^^mVf^o ^ ©:^?fe«^Jfe^J 3 t mmxh^i)^ 

ma-t Gel jt^ 2 mm^i^fc^^. 35 r-— sfe h y t^v'^^h-t^o ^iii^<^ 

VV ^iy^^mm^^^-:f^^^m^ HPLC ?felc:j:«3*iSSibyj:o *»M^^4^f* TSK gel 
0DS-80TS OA (TOSOH) 0. 1 % TFA t 0.09 % TFA 90 % T±: 

h V MZ ^ ^ V h ^ffl-efe So 

10 ( 3 ) 7. 8 kDa MSK^ y^p^>'h(OT^y mmm^^^n^j: 5 t ^(Dp^UW^m 

Tb^h^^h Apolipoprotein All "CfeS - >6St5;J)^oyto h 
Apolipoprotein All (Dmm^^A\t 11432.4 "efo . 7.8 kDa MSSfio* «9 
t b Apolipoprotein All ^ ;55;t>;0iofCo 7.8 kDa MS©<^T 

15 MMm 5 
5.9 kDa 

(1) WCXII >-^2/>^||^lc:j:o-C^m^n/ci 5.9 kDa ^fiKJCoV^ 

"C FPLC Pharmacia LKB (Amersham Pharmacia Biotech AB) iCX HiTrap CM 
Sepharose FF :^;^A^ffiV^^ 50 mM Ammonium Acetate y^^-y^T — % 2 
20 ml/min #i^#T-eJfiL^ti^i^:?'/^©3fSl^^fT'fc ^ tB^tir^ 5. 9 kDa ® e«^*t 
^-t?#:fco Wa«7"a7^-r «9 5.9 kDa llfiW?r#<^ti':7^i!'^/ 

3>-;|r^3iy;5' Ufc^^ iftfibT HPLC (TOSOH) IJI JloTHJei^Si^Sr^T^J^ ofCo 
Sephasil protein C4 (Amersham Pharmacia Biotech AB) ^ 

T^h^hV ^l^'i^9'i^=^'yh^ 1 mL/min T?*>So 



}j:J;!52iJiibTT$/^iB^J^^<lr=fT5^^ofc„ 5.9 kDa mmMo:>T^ym 
SayiJ^St3£-t~5 t l: h Fibrinogen a-E Chain ^Mmil^Xh^^t-^t>ib><:>-kio 
^^Sfc b Fibrinogen a-E Chain n^^Mt^ 72488.3 Xh^:itf)^h^ 5.9 
kDa b Fibrinogen a-E Chain ^MM^Xh^ :i tti^t>^^ofc(DX 
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fcSo 5.9 kDa sBM<oT^ymmm^Mnm-^iK^-t, 

^iz. 5.9 kDa mB^(or ^ ymmW^^W.^j:-h(OX'h^^^^M-t^tLi^iZ^ 

V^i/rT^TW (Ciphergen Biosystems, Inc) ^fflV^TtrV^, LT 
100 ng/mL05?tS(D-^^feMSK^^iS?^'^'^. |l^<Z)Jk?t t Jttfebfc„ 
etc^-fo. ^mfcUX'^^M6W<^tf-iJ'«jfiL^t^#:© 5.9 kDa mmMt-Wc 

ufc^iij^^u ifiL^tf*© 5.9 kDase«}:i. T^ymmm 

(1) 

^-^—^—(DWm^^^^f^o BWi'^mm^^^M^n ast . ggt . tg . Apo 

AI RXJ^ Apo All JCoV^Tf* Hitachi 7150 M^^m (HITACHI) ^mmi^Xn 
V\ ^Mi-^^fl^t^ N-Ts/'fe'l' L GOT (AST) (Nittobo) . N-Tix-fe:^ L y- 
20 GTP-H (GGT) (Nittobo) . N-Tiy-fe-f TG L (TG) (Nittobo) . N-Tyfe-f 
TIA Apo AII-H (Apo AI) (Nittobo) ^ N-T^y-fe:^ TIA Apo All (Apo All 
(Nittobo) > <Sr^ffibfc„ FDP FDP-E LPIA-S500 {^-(T^hr^^^) ^ 
fflV^T0f^©^^•7P«— i?— i-T?iaj^U ^mfi=^^^^T FDP vTy^:^. =^A^ 
\fT FDP-E 7X5/^5^;^ (?i?ffllli^) -CfeofCo i^s. :^nx'i'^^^5/:/©S0^^- 
25 :i:^t''—^<fc 9 ^iii'fbUrJtl^-f 5 yJ^^-fifi AU (Arbitrary Units) X'fc-5o 

(2) 

^'it^^WlM'^—:^^ (AST, GGT, TG) 'fit> rfe^^JD^t"^— (Apo AI, Apo 
All, FDP, FDP-E) jfi, -?:U-C7'i3 7--<>'^5/::/felJ:<i:S2j5:m^<D|fjii^S^— 
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:iJ—mBM<Dm^W:'^^'f'^ ^l(7):^d^e> 2#S^-CC0t|{C (FDP-E 5,900Da 

^xxf Apo All 7,8ooDa) . wm\2 }immi(o-fxi^-{ -yz^-^m^^fz.-^w^ 

:*:^PJ(7)JiflIim^Kfr^-^-;&-MeK-efe5 5.9 kDa Mfi^i: 7.8 kDa ^6 
%.^mM.\^it.n(i:>m^^-ti^7f^^^'X\^'^^ ^1 ©:^r>5>^6#@offia (Apo Al) \z.^ 
5 ;$:^!g<Z)BfIim#^ffi'^— ;^-Meg-efc5 28 kDa 

r-feS 5.9 kDa (FDP-E 5,900Da) h 7.8 kDa (Apo All 

7,8ooDa) -^^xiT-^ ^^^v^mz.i:'om^\^f^n<r>m^'m^7^-^^'x\^^o 

5.9 kDa SeK*3j;tJ? 7.8 kDa Se«ail^^*&ffi^:^-f~o 
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^1 







AST 


\JtK3 \ 


TG ApoAI ApoAn 


FDP 




PHD— P 


Ann A TT 
Mpo r\ XL 






















t fO\J\JUa 






1 1 /I 

U/L 


1 1 /I 

U/L 


mg/dL 


mg/dL 


mg/dL u g/mL 


ng/mL 


AU 


Al 1 

fWJ 


No.1 




34 


542 


672 


144 


37.3 


2.99 


1 1 0.32 


11.7 


9.9 




*in BB <^ 


39 


559 


246 


121 


27.8 


2.76 


1 35.69 


24.2 


10.9 






25 


121 


142 


79 


17.4 


1.63 


80.20 


20.8 


6.1 


No.2 


Al^^ 


13 


9 


103 


88 


15.0 


3.57 


77.28 


0 


3.1 






30 


16 


98 


94 


15.1 


3.69 


136.11 


1.0 


11.7 






15 


3 


173 


95 


20.8 


2.65 


126.56 


1.8 


20.0 


No.3 


A^^ 


42 


68 


100 


155 


38.2 


1.37 


70.18 


0 


0 




ItIFb^^ 


22 


45 


91 


105 


26.0 


7.05 


592.26 


0 


1.7 






18 


19 


117 


104 


21.5 


15.96 


1257.50 


0.7 


5.0 


No.4 




86 


1452 


150 


234 


45.0 


3.39 


93.30 


0.5 


7.9 




liirel^ 


21 


701 


73 


112 


26.1 


5.24 


347.94 


3.5 


12.6 






15 


24 


68 


95 


17.7 


7.27 


516.60 


17.7 


21.1 


No.5 




24 


74 


93 


95 


21.8 


0.31 


35.11 


0.8 


2.4 




lil^l^ 


23 


64 


139 


86 


21.0 


1.36 


47.86 


4.8 


16.1 






35 


160 


154 


80 


18.5 


3.27 


71.87 


6.2 


18.1 


No.6 




44 


108 


141 


149 


37.7 


1.56 


42.53 


9.2 


12.1 




M «I!!S9 BIB 

IjIPb^^ 


25 


64 


117 


98 


26.0 


3.56 


248.95 


48.0 


21.4 






17 


24 


109 


83 


19.3 


8.88 


743.54 


58.0 


20.0 


No.7 




37 


272 


119 


218 


46.5 


2.54 


90.77 


0 


0 




lil^^ 


27 


174 


77 


157 


33.7 


2.05 


91.00 


23.0 


18.4 






19 


26 


81 


95 


23.3 


1.58 


50.95 


21.7 


10.4 


No.8 


A^^ 


40 


61 


170 


183 


33.3 


3.87 


127.00 


1.7 


3.3 






24 


57 


65 


113 


22.7 


3.17 


189.23 


0 


5.7 






22 


36 


113 


101 


20.6 


2.35 


105.10 


1.8 


6,9 


No.9 


A^^ 


20 


77 


244 


114 


28.4 


4.33 


118.19 


0 


0.4 




_a «cet BO 

1]@^^ 


25 


65 


121 


109 


24.9 


5.03 


330.58 


0 


7.1 






24 


36 


260 


109 


24.0 


5.33 


270.77 


1.7 


14.0 


No.10 


A^^' 
















2.0 


5.6 




1M^^ 


55 


232 


67 


69 


18.5 


13.52 


915.69 


8.7 


16.1 






17 


41 


54 


107 


20.6 


0.87 


35.35 


1.7 


21.4 


No.11 


A^^ 


38 


81 


187 


151 


34.5 


2.82 


58.02 


15.8 


19.3 




J %i^a nn 

ItIPbI^ 


20 


67 


98 


116 


28.1 


6.33 


554.17 


56.0 


26.4 






22 


18 


74 


104 


18.1 


15.51 


1310.60 


52.0 


18.6 


No.1 2 


Al^^ 


18 


37 


103 


135 


24.8 


1.91 


43.10 


0 


11. 7 




ItIPpI^ 


17 


31 


110 


126 


19.6 


1.78 


68.85 


0.8 


6.4 






21 


32 


118 


136 


22.6 


1.03 


33.59 


1.2 


15.0 


NO. lo 




1ft 

1 o 


O 1 


84 


198 


30.6 


1.99 


38.1 


125 


9.4 






100 


23 


72 


154 


22.7 


6.74 


342.92 


32.8 


13.9 






17 


18 


80 


180 


22.6 


14.37 


1118.50 


45.0 


15.0 


No.l4 


Al^^ 


63 


44 


333 


154 


39.5 


3.07 


96.96 


0 


3.1 




liifei^ 


43 


39 


72 


111 


27.0 


2.50 


146.95 


0.3 


11.0 






37 


26 


159 


92 


23.2 


4.73 


382.86 


0.3 


12.1 


No.1 5 


Ai^i^ 


49 


86 


91 


146 


28.9 


1.35 


58.93 


13.0 


7.0 




liife^^ 


19 


79 


82 


83 


23.0 


2.29 


59.44 


28.5 


17.7 






22 


60 


112 


86 


22.5 


2.99 


177.59 


51.0 


18.0 


No.1 6 


Al^^ 


29 


84 


90 


162 


31.3 


3.24 


88.54 


2.5 


1.3 




IMPSI^ 


12 


70 


118 


102 


26.6 


1.86 


84.94 


1.7 


10.3 






16 


15 


96 


72 


17.0 


5.84 


213.87 


2.0 


13.3 
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^2 

mS-AtC^Dft-S 5. 9kDa. 7. SkDajfi 





FDP-E 


Apo AH 


M^#il(n=12) 


5.9kDa 


7.8kDa 




AU 


AU 


No.1 


59.1 


35.1 


No.2 


51.7 


32.0 


No.3 


62.5 


42.8 


No.4 


63.1 


44.0 


No.5 


89.2 


95.4 


No.o 


Oo.O 


AO O 


No.7 


64.6 


45.5 


No.8 


66.2 


44.6 


No.9 


23.1 


56.9 


No.10 


55.4 


51.7 


No.11 


63.7 


52.0 


No.1 2 


36.0 


24.6 




3 




5. 9 kD 7 


. 8 k D a 




FDP-E 


Apo AH 




5.9kDa 


7.8kDa 




AU 


AU 


#^#(n=12) 


57.76 


47.23 




4.34 


6.03 




14.58 


13.00 




17.73 


15.63 



m#^(n=16) 



mi 7!}>(b s\^^^n^ ^ ^m^tix^fc ast. ggt m.(Di&T. ies^^ 

10 M^i^ No.5 fixate GGT ^m^m^^ 

(DmWA^ti:^ ^fj:\^^^—^Xh. 5.9 kDa ®e®^3j:tJ? 7.8 kDa HSKf^JfiL't' 

mmm? 
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5 

10 i-iMMmiKX^ SAXII :/n-7^^>'5^5/:/r W. IIJfe^j2 {ei^sftS wcxii>^ 

mAi^^m^^°—ii^-i!)^i^U-i-^^t-d^i^:^^ofCo r^-t:i*#lC 5.9 kDa MS® 
15 ©^mt-oV>T^-f-o 5.9 kDa MeMJit>:?@»^fe#^6*ll-^iii> 3 

20 Hi&^J 8 

^Jjfe^jST^tbnfc^^-^^ 5.9 kDa Se^^iitJl^ bTfflV^T. ^ 5.9 

(1) ^fe^ 

25 ^^-^^ 5. 9 kDa MSR^l mg/ml t J: 5 ^ (pH 7. 0) T'^ 

f^U 50 Atg (50 nl) ^toX-7u^l^Y-^±Ti:^:^^<>h^ (WAKO) 50 ult 
fL{ki-5*T*J:<?iSfPUfc„ l^i!ibfc!g®?^^Balb/c 6 iii^ m-^^:^ (B^^ 

^-^^ 5.9 kDa (50 ng/ml) ^7 d-f K^^i^Ti;^^/-^^ K (WAKO) 
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\Zi-iM^:^^t\^X^i^^^ 5.9 kDa 50 ng/mlt:]) ^^mmmi^ (pH 

7.0) -c^igwi>;^m#Ji^^^i-J;t)tS-^i-^Co 
5 (2) ^^^:/y 

:aJ^:fe^<fc^ 3 smf--^^ 5.9 kDa Me^lJ:j;«?^f^i^^(Z)-^!>:^a:«9 

^Co Wi-^i'i^— V—t^ ^ ^^(Oio^ (Nature. 256, 495. 1975) \zMo X fr 
ir>fi^ /K y y =t— (PEG4000) (MERK) ^ffiV^■CII*^J8a ^ 'i'ilM^ 

10 JiaP3-X63-Ag8-Ul (P3U1) trife-^bfCo ^Oi!!l-^J±;^}*j|$)ii^J3a^lOX lO^iSiC^ 
bT-i-ilJBjMJiaPS-XeS-AgS-Ul (PSUD 2X1o'^^T?, 5 : IX^^f^ m^Mm-^ 
10% PCS (INVITROGEN) a -MEM (IRVINE) HAT (=2;^^^^-f :^) ig^ieir^^-mbge 

5 % COa^^JiiT^* U:^-o 
15 (3) ;^i5'y— ^^v^ 

fBl^»Jli:-Ci^^bfc'g-^ 5.9 kDa MSK^y 1 Mg/ 

100 nlNel\hfi:^^^\^^&M=^J'^ (Nunc) i3::9'^^U;^o Zf\^—Y^^°CX2 
20 Bfe#ebfc=^tJ:0.05 % Tween 20%-^tpy ^^i^»^-e3iat^?^L^ ^^^fitSlS? 
^^X.^fz.m^l.^ % BSA^^^^200 Mi^^-abT. ieiC4 °C-eiife^«b/Co ^ 

^ufci/v— h<Sf0.05 % Tween 20i^-^tpy i^mmmmxzmvi^\^f^'^\^^^±. 

ttlOO Mteitfc^^^fToyt^lc: 2 ^!fe^#:T?fcSHRP:^||fe^-^!J^;^ 

>f i>./j5^n:/y i/fct^*!: (Zymed) ^;!}n^TS^£:$-^^o mwrn^viSPcom^m^x 

25 ^^3 mg/ml o-:7c^r^u:/>:;?T 5 (OPD) (Nacalai tesque) iJ':^!^^^^,^ 
le^^lOO Ml^D^-C— Jt^F^(D^-fe=^. INSltl^^jf-lh?^^: UTHl-lOO /il^iJDb. 

(4) fet^iOlW 
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ELISA{J:a;oT-a'^ 5.9 kDa m&Mt(DRJt-\^^^SmV. i^n — ;XCN-1 
^#^Sr^y ^ ^—^/^^W-^^ y^^-y^^y V (Amersham Pharmacia Biotech) \Z. 

5 

CN-1 IgM ic 
^ p — >^ CN-2 1^1 K 

10 

(5) ^7:^^p— :^/^fe^:^*:©^^tlSLtmSi 

# ^ nfc^N^ y ^CN-l *5 J: T^CN-2^Jia 1 x lO^^JiS^ ^ y :^ ^ (T 
/VKU'^^) 0.5 mlS-^#2MrB^<DBalb/c-^!j7^ (e^^i^l^T— ) . 10M#. 

^^l^-zf/^h X^X^n^^ bT?S^i-5 t ^ p— :h/VfeT:^;05-^*tl. 

rv^fco 007X^^^40 % -e^SL. PBStClJgtffb/c=^. CN-U CN-2«S-300 
^ffiV^•r!|*MbfCo ^O^MCN-U CN-2}4#^5t7nT'(*5i-^^*l^l900,O0Ole:^— 
7« h^i? y — y^3l7C-eii:^^«^70, 0000^^ K i 25, 000<Z)2^^<D^^i^ K 

20 ^555^^ ^ Ml. J|t3^ $ HfcJn:^*:fiCN-U CN-2 h\,\C^^:^\V^mz.'0 ^tl^tim 

EIA 5.9 kPa Mag<ojii^ 

5.9 kDa ^e®<^2m<D^y ^P'-":^/V'^f*:CN-2. CN-l<Sr. -^rix^tb. — Jife^ 
25 ;^!^$nfc-^Sfe^^i: L-C'Kffib. ELISA & (EIAfe) j^i^^(D5.9 

(1) 

ELisA^ :/ h ^ f^M-r ^ fc . ~iik^mn-2 ^ V i^mmmm (ph ?. o) jj: 

^^L. .1 Mg/iOO iilMltfj:^X^^z.96'^^=^j\y (Nunc) (Jii^SEbfCo 
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— hSr4 'CT*2life^fiUfr=^ {210.05 % Tween 20%'^tP ^ Vi^W?K-C3|IIgfe#- U 
^^m^^}t>^n^^Mi^l-5 % BSAl^?i^^200 /zl^?ibT> 5:tC4 t^T'life 
g^eurco ^bfc:/W— h^O.05 % Tween 20^:-^!:?^ ^m^Wm-^Zm^^V 
itm^^WMm(D^^ 5.9 kDaSfiMSr^^Pfni: UTIOO /xl^^b. ^?i."T? 
5 lB#^S/?;^$-1i:fCo KJ^;^^ilT#> 0.05 % Tween 20^-^tf y i^M^»ll^t?3tHl?fe# 

®-efe§3 mg/ml o-:7zxic:^U:^i^T^ (OPD) (Nacalai tesque) ^^l^^^ 

10 (3) 

_h|BOJ;5l-L-C?l!l)ebfc#ail^©'^J5fe 5.9 kDa mBMKiSi'} ^^■B.m^ 
b> 5.9 kDa Sfi|CaOJ^:^MJ^^f^^-f St^SOj: ^Jfc^m-Cfcofto 

iHSJ;'?. 5.9 kDa vAttm(D±m^^hh^f^o -o 

* , 5. 9 kDa ® es^^fSj-rs^y ^u—i-^i^^WiQi-itQi-2i'j:mmM^^m 

15 iJl-fS^fe. cnb^^^^f-^- K-f y^ELIShm^^mir^ :LtKX^. 5. 9 kDa 
5tt^i:3^c!?#So o:^ t) GGT i-iim&.m^^^ ^^:^\k(D^mfmm • )iE?t • 
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ft ^ o ^ IS 

1. t h:7^:/i; -$i*Va-E ^ (Fibrinogen a -E Chain) (D^MMI^X^h 
oT:9-^fi 5,900 (Om&M (5.9 kDa MBW) ^ T:^V All 
5 (Apolipoprotein All) (D^^MH^-^h^^X^^A 7,800<DSe® (7.8 kDa M 
6K) X TjjKD AI (Apolipoprotein AI) "efeoT^^^^ft 28,000 

10 2. 5. 9 kDa ® eK;05ia^m(^gB^ij#-^ 1 (DT ^ /mmm^^ir^m^mxh 

15 3. 7. 8 kDa He e^;dSgB^ij^(Z5gB2?iJ#-^ 2 <DT 5 / igBB^^iJ ^r^-rs S &SX*fo 
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